Monitoring of inhibitors of enzymatic amplification in polymerase chain reaction and evaluation of efficacy of RNA extraction for the detection of hepatitis C virus using the internal control.
Inhibitors of enzymatic amplification in serum may cause false-negative results for direct detection of hepatitis C virus (HCV) by polymerase chain reaction (PCR). This study was undertaken to demonstrate the importance of the internal control in a PCR assay for detection of HCV-RNA to monitor false-negatives due to inhibitors. HCV-RNA was extracted using RNA extraction kit (SepaGene RV-R, Sanko Junyaku) and a prototype instrument for automated specific capture of HCV-RNA with probes and magnetic bead/fluid separation (Roche Molecular Systems). The extracted HCV-RNA and internal control were detected by an automated PCR machine (Cobas Amplicor, Roche Diagnostic Systems). Addition of hemoglobin (up to 4.5 g/l) to the sera followed by RNA extraction with SepaGene RV-R had no inhibitory effect on the detection of either HCV-RNA or the internal control. In contrast, addition of heparin to the sera showed an inhibitory effect with a dose-dependent manner on the detection of both HCV-RNA and the internal control, with a greater effect at lower copy number of HCV. When HCV-RNA was extracted by the automated system, the inhibitory effect of heparin was successfully eliminated. In the assays of 65 serum samples positive for anti-HCV antibodies, positivity for the internal control indicated efficient amplification and validated 14 negative and two equivocal results for detection of HCV-RNA. Detection of the internal control was negatively correlated with viral copy number in sera suggesting competitive inhibition of high viral copy number on amplification of the internal control. Extraction, co-amplification and detection of the internal control appears useful for estimating effects of inhibitors on amplification in each assay for the detection of HCV-RNA, and for evaluating efficacy of RNA extraction methods.